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7KH NQRZOHGJH RI FKDQJHV LQ WKH HDWLQJ EHKDYLRU DOORZV H[SHUWV WR GHWHFW KHDOWK SUREOHPV SUHPDWXUHO\
7UDGLWLRQDOO\HDWLQJPRQLWRULQJLVEDVHGLQVHOIUHSRUWZKLFKLVIUHTXHQWO\FRQVLGHUHGDVDEXUGHQE\WKHSDUWLFLSDQWV
$XWRPDWLFPRQLWRULQJ LV SUHVHQWHG DV D VROXWLRQ DOORZLQJ WR HVWLPDWH WKH HDWLQJEHKDYLRU RI D XVHU LQ KLV QDWXUDO
HQYLURQPHQWZLWKRXW WKHQHHG WR LQWHUDFWZLWK WKH V\VWHP6HYHUDODWWHPSWVDUHEHLQJGHYHORSHG WU\LQJ WRDFKLHYH
DXWRPDWLFPRQLWRULQJEXWLQPRVWRIWKHPWKHXVHUQHHGVWRXVHRUZHDUVSHFLDOGHYLFHV±WKH\DUHLQDGHTXDWHWR
PRQLWRU SHRSOH¶VPHDO LQWDNH HVSHFLDOO\ HOGHUO\ SHRSOH DV WKH\ DUH XQFRPIRUWDEOH DQG OHDG WR GLVUXSWLRQV LQ WKH
PRQLWRULQJ6SHFLDOLVWVNHHSEDVLQJLQPDQXDOUHSRUWVSURGXFHGGDLO\LQSDSHURUPRUHUHFHQWO\LQPRELOHGHYLFHV













WKDW LVDGHTXDWHIRUHOGHUO\UHPRWHPRQLWRULQJDWKRPHGXHWR LWVQRQLQWUXVLYHIHDWXUHV7KLVSDSHU LVRUJDQL]HGDV




2.1. Automatic meal intake monitoring 





*DR DLPHG DW PHDVXULQJ WKH IHHGLQJ GLIILFXOWLHV RI SDWLHQWV LQ D QXUVLQJ KRPH  7KH PDLQ JRDO ZDV WR




112   Luís Costa et al. /  Procedia Computer Science  100 ( 2016 )  110 – 117 














=KRXXVHGD VPDUWGLQLQJ WUD\ WRSURYLGH LQIRUPDWLRQRI WKH IRRG¶VZHLJKW WKURXJKSUHVVXUH VHQVRUVSODFHG
XQGHUQHDWKWKHSODWH7KHSUHVVXUHLQIRUPDWLRQZDVDOVRXVHGWRGLVWLQJXLVKEHWZHHQYDULRXVFXWOHU\UHODWHGDFWLYLWLHV
VXFKDVFXWWLQJSRNLQJVWLUULQJRUVFRRSLQJ
7KRPD] FRQWULEXWHV WRZDUGV WKH LPSOHPHQWDWLRQ RI D SUDFWLFDO DXWRPDWHG V\VWHP IRU HYHU\GD\ IRRG LQWDNH




ZLWK WKHLUUDQGRPSURSHUWLHV$+00LVDVWDWLVWLFDOPRGHOZLWKXQNQRZQSDUDPHWHUVDQG LWVSXUSRVHFRQVLVWV LQ
GHWHUPLQLQJWKHVHSDUDPHWHUVIURPWKHREVHUYDEOHRQHV7KH\DUHXVHGWRUHSUHVHQWJHVWXUHVDQGWKHLUSDUDPHWHUVDUH
OHDUQHGIURPWKHLUWUDLQLQJLQIRUPDWLRQ%DVHGRQWKHPRVWOLNHO\SHUIRUPDQFHFULWHULRQWKHJHVWXUHVDUHUHFRJQL]HG






























IURP WKH IORRU DQGZLWK D WLOW RI  GHJUHHV ,W DXWRPDWLFDOO\ GHWHFWV WKH XVHU¶V VLWWLQJ VNHOHWRQ UHSUHVHQWLQJ 
GLIIHUHQWMRLQWVKDQGVZULVWVHOERZVVKRXOGHUVVKRXOGHUFHQWHUDQGKHDG























 &RQYHUVLRQ RI ;<= FRRUGLQDWHV WR  GLUHFWLRQ V\PEROV ZH XVH  V\PEROV WR UHSUHVHQW WKH WUDMHFWRU\
SURJUHVVLRQLQGLIIHUHQWGLUHFWLRQVDQGRQHPRUHWRUHSUHVHQWQRSURJUHVVLRQLQWKHWUDMHFWRU\
3.4. Gesture classification 
&DQGLGDWHJHVWXUHVDUHSURFHVVHGLQ+00VXEPRGXOHVLQRUGHUWRFDOFXODWHWKHSUREDELOLW\RIDJLYHQJHVWXUH
UHODWLYHO\WRWKHGLIIHUHQW+00VZKLFKUHSUHVHQWWKHFRQVLGHUHGW\SHVRIPHDOJHVWXUHVWUDQVSRUWRIVRXSIURPWKH













































































3.5. Meal estimation 





















4.1. Gesture detection and segmentation 
,QWKHJHVWXUHGHWHFWLRQPRGXOHWKHWHVWVZHUHSHUIRUPHGFRXQWLQJWKHWUXHSRVLWLYHV73IDOVHSRVLWLYHV)3DQG





7\SHRIPHDO 73 )3 )1
6RXS   
0DLQGLVKULJKWKDQG   
0DLQGLVKOHIWKDQG   
/LTXLGVULJKWKDQG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  
/LTXLGV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7\SHRIPHDO 0HWKRG 0HWKRG 0HWKRG
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DQG 6RXS :HDNHU UHVXOWV ZHUH REWDLQHG LQ WKH 0DLQ GLVK EHFDXVH WKH JHVWXUHV DUH PDGH ZLWK ERWK KDQGV




LQ WKH ZURQJ KDQG EXW LQ WKH ULJKW PDLQ W\SH RI PHDO D UHFODVVLILFDWLRQ ZDV PDGH IRU0DLQ GLVK DQG /LTXLGV
LQGHSHQGHQWO\RIWKHKDQGZKLFKUHVXOWHGLQDQLPSURYHPHQWRIDOOFODVVLILFDWLRQV
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